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(57)Abstract 

PROBLEM TO BE SOLVED: To achieve reduction in size and 
improvement in function of an alternator for vehicle. 
SOLUTION: An alternator for vehicle is allocated in separation for a low 
voltage side (1) and a high voltage side (2), and batteries (3, 4) 
corresponding to respective alternators for vehicle are also provided to 
use in common the power of both alternators. 
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1 CLAIMS 



I [Claim(s)] 

1 [Claim 1 ] The charge system characterized by providing the following. The rotator which generates rotating magnetic 
! field. The AC generator for two or more vehicles by which it is preparing-between power supplies-pressor-depressor 
circuit which separates aforementioned rotator and predetermined interval, is arranged, has stator which has stator 
winding which generates alternating voltage by magnetization of aforementioned rotator, is equipped with at least two 
or more AC generators for vehicles which contained rectifier circuit which changes aforementioned alternating voltage 
into direct current voltage, and can carry out voltage conversion of voltage of both AC generators for vehicles 
characterized. 

[Claim 2] It is the charge system which continuous running of the first AC generator for vehicles is carried out in a 
claim 1 , and was equipped with the AC generator for two or more vehicles by which it is operating [ the second AC 
generator for vehicles / in discontinuous ]-according to load characterized. 

[Claim 3] In a claim 1 to the first AC generator for vehicles While the output of the second AC generator for vehicles 
is connected to a direct load circuit while a dc-battery is connected in parallel, and the field power supply of the second 
AC generator for vehicles is supplied fi-om the dc-battery to which the first AC generator for vehicles is connected The 
charge system which equipped the aforementioned load circuit with the AC generator for two or more vehicles 
characterized by considering as the composition whose output voltage of the AC generator for vehicles of the above 
first can supply power to the second load circuit of the above through a voltage converter. 
[Claim 4] It is the charge system equipped with the AC generator for two or more vehicles characterized by a 
deactivation signal operating by the signal fi-om an engine control unit in a claim 3. 

[Claim 5] It is the charge system by which two or more AC generators for vehicles are connected the belt in the claim 1 
so that the crank pulley of an engine may be interlocked with and it may rotate, and each AC generator for vehicles 
was equipped with the AC generator for two or more vehicles characterized by output voltage differing. 
[Claim 6] The output voltage of the 2nd AC generator for vehicles is the charge system equipped with the AC 
generator for two or more vehicles characterized by setting up the voltage of the second AC generator for vehicles 
highly to the first AC generator for vehicles in the claim 1 , and the pulley ratio of the crank pulley of an engine and the 
AC generator for vehicles being also large, and driving it by high-speed rotation rather than the first AC generator for 
vehicles. 

[Claim 7] The charge system equipped with the AC generator for two or more vehicles characterized by train operation 
dispatching being directed by the load fi^om an engine control unit only when power is required, operating, and 
stopping operation for a load when power is urmecessary in the claim 3 while the direct load was coimected to the 
outgoing end of the second AC generator for vehicles. 

[Claim 8] The charge system equipped with the AC generator for two or more vehicles characterized by considering as 
the structure which dedicated the voltage conversion circuit which is connected to the first AC generator for vehicles, 
and the second AC generator for vehicles, and which carries out voltage conversion of the first dc-battery and the 
second dc-battery, the first battery voltage, and the second battery voltage in one case in the claim 1 . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the charge system equipped with the AC 
generator for vehicles, especially relates to the charge system of the AC generator for vehicles suitable as a power plant 
for automobiles. 
[0002] 

[Description of the Prior Art] There are the following well-known examples in the conventional AC generator for 
vehicles. First, what used the first AC generator for vehicles for power generation of 12V system, and used the 2nd AC 
generator for vehicles for the power supply for electric PAWASUTE is indicated as the 1st and 2nd well-known 
examples are indicated by JP,61-125964,A and JP,61-155056,A. As a power supply for electric PAWASUTE, the dc- 
battery for the 2nd AC generator for vehicles is not formed with the composition to which power is supplied only firom 
the 2nd AC generator for vehicles. The vehicles which carried two sets, the AC generator for vehicles of the low- 
tension side indicated by JP,2-97236,A and JP,3- 183331, A and the AC generator for vehicles of the high-tension side, 
as the 3rd and 4th well-known examples are indicated, and when the power of the low-tension side is insufficient, 
power is supplied to the low-tension side firom the AC generator for vehicles of the high-tension side. As the 5th well- 
known example, the composition whose charge of the both sides of the dc-battery to which the AC generator for 
vehicles is one for the object for low voltage or high pressures, and a high-tension-side load and a low-tension side 
load are connected what is indicated by JP,5-21 1 727,A enabled is indicated. The output of the AC generator for one 
vehicles constituted so that it might rotate by fixed ** like the publication to JP,6-62539,A as the 6th well-known 
example has a direct-current- voltage output and two kinds of outputs of alternating voltage, an alternating- voltage side 
output is the composition of charging the dc-battery of the low-tension side through a voltage conversion circuit, and 
the composition in which the direct-current- voltage output was connected to the direct high-tension side is indicated. 
[0003] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional technology, although the AC 
generator for two vehicles is divided into a low-speed and high speed side and power is supplied by the 1st and 2nd 
well-known examples, since there is no means which can carry out an electric power supply mutually, the AC 
generator for vehicles according to each load is needed, and it leads to physique increase of each AC generator for 
vehicles. Moreover, by the 3rd and 4th well-known examples, although the electric power supply from the high-tension 
side to the low-tension side is possible, when the power failure of the high-tension side arises, it is the composition that 
it cannot respond. It consisted of the 5th well-known example so that two kinds of voltage might be charged with one 
AC generator for vehicles, and since the AC generator for vehicles becomes one set, physique increase can be 
considered. Moreover, when the AC generator for one vehicles breaks down, both of the power supplies have the 
trouble that charge stops. In order to create 2 of a low-tension side power supply and a high-tension-side power supply 
power supplies like the 5th well-known example from the AC generator for vehicles which consisted of the 6th well- 
known example so that it could rotate by fixed **, when the AC generator for one vehicles breaks down, it becomes 
impossible to charge neither of the power supplies of the systems, and rolling-stock-run impotentia occurs. 
[0004] In the vehicles system which needs a low-tension side power supply and a high-tension-side power supply, as 
the purpose of this invention can charge the power supply of another side also from one of power supplies, it proposes 
the system in which mutual supply of power is possible. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in this invention, the AC generator 
both for a private car of the low-tension side and the high-tension side is prepared, the dc-battery corresponding to each 
AC generator for vehicles is formed, and an exchange of the power from low voltage to the high-tension side or its 
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reverse low-tension side from high pressure is enabled. Moreover, it realizes by considering as composition by the 
direct-current-voltage conversion circuit which can exchange [ mutual ] the AC generator for two vehicles, the dc- 
battery which stores electricity each power generation output, and power in this way. 

[Embodiments of the Invention] Hereafter, drawing 1 explains the 1st example of this invention. Drawing 1 shows the 
power supply system of the vehicles which used the AC generator for two vehicles. The whole composition is 
explained First AC generator 1 for vehicles is connected to the dc-battery 3 for 12V of the low-tension side m parallel, 
and the electric load 5 for 1 2 V is connected in parallel similarly. At this time, the minus side of the dc-battery 3 for 
12V is connected to the body of vehicles while it is the ground potential of an electronic-circuitry system. Next, second 
AC generator 2 for vehicles is connected in parallel with the dc-battery 4 for 36V, and the load circuit 6 for 36V. 
Moreover, the output of the first AC generator for vehicles is connected with the output of second AC generator 2 for 
vehicles through the direct-current-voltage conversion circuit 7. Moreover, the output of second AC generator 2 for 
vehicles is connected to the output of first AC generator 1 for vehicles through the direct-current-voltage conversion 
circuit 8. The arrow in drawing shows the move direction of power. 

[0007] Each direct-current-voltage conversion circuit 7 and 8 transforms the voltage of an input side into the voltage ot 
an output side. In this example, the direct-current-voltage conversion circuit 7 is equivalent to a booster circuit, and the 
direct-current- voltage conversion circuit 8 is equivalent to a pressure-lowering circuit. Therefore, if one of these two 
direct-current-voltage conversion circuits is made to operate, power can be supplied to the load from which the voltage 
of another side differs. Moreover, since the direct-current-voltage conversion circuit 7 or the direct-current-voltage 
circuit 8 is controlled so that only either operates, as long as it has the fimction which can perform conversion of step- 
down and step-up in one circuitry, it may use it. , • J T 
[0008] Next the reason for making the AC generator for vehicles the composition prepared two sets is explained. In 
order to have to generate one power supply using the AC generator for one vehicles by the well-known example as it is 
also in the conventional example, and to have to create the 2nd voltage using a voltage conversion circuit, you have to 
create two kinds of power supplies with the AC generator for one vehicles. Therefore, since the power generation 
capacity of the AC generator for vehicles cannot but become large, there is a fault in which the physique of the AC 
generator for vehicles increases. Moreover, mount nature will be missing if the physique is large. Moreover, in this 
example, 36V power supply of the high-tension side assumes the power supply used for the comparatively large thing 
of power, and uses it for the electrocatalysis, the motor for auxiliary power, etc. For example, immediately after an 
engine will start when [ of power ] the required if it explains taking the case of the electrocatalysis, it is at the rotational 
frequency time with the engine speed almost near idling rotation, the AC generator for vehicles of a conventional type 
- an engine speed ~ receiving - a pulley ratio ~ 2.5 since it is set as about twice ~ the rotational frequency at the time 
of an idling ~ 800 r/min ** ~ assuming ~ 2.5 if the multiplication of the twice is carried out - 2000 r/min Necessary 
[ to supply a maximum power ]. Therefore, increase ****** of the physique was not obtained. 

[0009] While operating two or more AC generators for vehicles in all independently to a power source requirement and 
taking mount nature into consideration, it constitutes from this invention through a direct-current-voltage conversion 
circuit so that the output of each generator for vehicles can be used with other power supplies. Therefore, to say 
nothing of each AC generator for vehicles being made small, according to a load, a rotational frequency is changeable 
by the ability of a pulley ratio with an engine to be separately set up according to an operating load. Moreover, even if 
a frouble occurs in the AC generator for one vehicles by having prepared the AC generator for vehicles for every 
power generation voltage, the situation that it can back up and worst is avoidable with remaining AC generators for 
vehicles and pressor-depressor circuits. r j i j 

[0010] Low-tension side 12V power supply of the above-mentioned explanation is a power supply supplied to loads, 
such as a lamp and an electronic circuitry, 36V power supply of the hi^-tension side does not need power 
continuously [ comparatively large motorised power supply or electrocatalysis of power, melting glass, etc. ], and large 
power is consumed at short time. Therefore, power is always stored in 36V dc-battery 4 of the high-tension side, when 
power is required, a dc-battery 4 and 2nd AC generator 2 for vehicles are operated, and power is supphed. moreover, 
the power by 1 2 V load of the low-tension side should become insufficient, and provide power generation of AC 
generator 1 for vehicles ~ when there is nothing, the direct-current-voltage conversion circuit 8 is operated, and it is 
made to make power supply to the low-tension side from the high-tension side About operation of a direct-current- 
voltage conversion circuit, it opts for ON of operation and OFF by detecting the dc-battery terminal voltage by the side 
of supply. Concrete operation is explained about the case where current is supplied to the AC-generator 1 side for 
vehicles of the low-tension side from the high-tension side, case the power generation voltage of AC generator 1 for 
vehicles is no-load ~ about 14.5 - V it is - although ~ if the current which flows to an electric load 5 becomes large, 
the terminal voltage of a dc-battery 3 will fall For the voltage converter 8, the terminal voltage of the dc-battery 3 by 
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the side of this supply is 13.5V. When setting up so that it might operate, when it became below and the shortage of 
p^wf glSn^^^^^^^ AC generator 1 for vehicles occurs, power can be supplied from the high-tension side and 
eSc'Sge of a low-tension side dc-battery can be prevented. Moreover, the dc-battery tenmrial voltage of the 
reverse high-tension side is 40.5V. When it became the following, it set up so that the direct-current-voltage 
ronversfrcircTv m^ be operated and power generation of second AC generator 2 for vehicles runs short, supply 
Tpo w IS mXo Se Wgh-tension side from the low-tension side. Moreover, when low-pressure and high-pressure 
Sje Ms simultaneous?, stability of a control system is plamied by giving prionty to the power supply of the low- 
tension side which supplies the power supply of the engine control umt which is controlling the engine _ 
[0011] Next, the 2nd example is explained using drawing! . Drawing 2 shows tiie case where the dc-batt^ of the 
Kgh-tension side is omitted to the load circuit 6 of the high-tension side. The whole drawing.2 composition is 
SaS Z dc^lattery 3 of 12V and the load 5 for 12V are connected to first AC gen^ator 1 for vehicles of the 
bw-Son side in parallel. The minus side of a dc-battery 3 is grounded to the body and serves as a reference 
poTeS o? a power supply. As for the power circuit of the high-tension side, the load circuit 6 for high pressures is 
coveted atT outputTeLnal of second AC generator 2 for vehicles, and a reference potential is the reference 
poS and this potential of the low-tension side explained previously. The di^^^^t-curr^^^-volm^^^^^^ circuit 7 

fs composition w4h has arranged the booster circuit 7 so that voltage conversion may be c^ed «^ ^^^^j.^^^^ 
tension side to the high-tension side and charge may be possible. As shown m the arrow ^^^^^^^S' 
is the one direction of the low-tension side to the high-tension side. This reason is because the property of the load used 
by Ae Wgh-tension side to electric power supply time is short. Even if it applies a burden to *e lo-tensi«n s.de^^^^^^ 
batt^ 3 somewhat, the miniaturization of AC generator 2 for vehicles of the high-tension side ^^^l^-^^^l ' 
in order that there may be no dc-battery in the high-tension side, it is made for the field current of AC gena-ator 2 for 
veSes of the high-tension side to supply power from the dc-battery 3 of the low-tension side. Moreover it is made 
forTsimal wS determines operation of AC generator 2 for vehicles of the high-tension side to operate by the 
Snal iXm Ten^^^ control unit 9 (ECU). The engine control unit 9 detects the load demand of the high-tension 
s S and tZs on and carries out OFF operation of AC generator 2 for vehicles of the high-tension side. Moreover, the 
en^"oI 2t 9 is always supervising the terminal voltage of 12V dc-battery 3 so that the dc-battery 3 of the low- 
tension side may not be in an overdischarge state (illustration ****). , ■ , j a r 

OOn^When there are no power requirements of the high-tension side, it controls by making it operate second AC 
generlto^' ?or vehicles, oSly when supplying power to the load 6 for high pressures which operates nonseq« as 
Lwn in drawing 2 to stop power generation with the signal 10 from the engme control umt 9 so that second AC 
R^^atorf forvfhicles may not g^ierate electricity. Since the direct-current-voltage conversion circuity has detected 
ITvotge S output side and Lumes the power supply of the high-tension side 36V m the case of this example, 
wLn it becomes bebw 40.5 V, it turns on the direct-current-voltage conversion circuit 7, and supplies power to the 

hieh-tension side from the low-tension side. . ^ . ^ i 

[001 3 ] The composition of the AC generator for vehicles actually attached in drawmgl m the first example at the 

[OOM] S^Sthows signs that the AC generator for two vehicles explained by drawiogj. was connected through 
\he crinkpuUe^f an engine. Composition is explained. The pulley 12 of first AC generator 1 for vehicles is 
connected through the crank pulley 13 and belt of an engine 1 1 . Since it always rotates m order to use first AC 
Sn^rator 1 for vehicles for low batteries, the pulley ratio is set as about 2.5 times. The pulley 14 of second AC 
g" 2 for vehicles is connected to the crank pulley 1 5 of an engine 1 1 through the belt^ As operation^^^^^^^^^^ 
AC generator 2 for vehicles, since operation only at the time of engme starting is assumed it connects by abou 4 
l^^l^s ih^ L pulley ratio of first AC generator 1 for vehicles, and the pulley ratio has been set as he rotational 
frSuency which can take out an output enough, even if the engine 1 1 is rotating by the idling. As stated also in 
aSTf 12V dc-battery 3 of the low-tension side and the load circuit 5 of tiie low-tension side are ^^onnjted to tt^^ 
loini^ of first AC generator 1 for vehicles. 36V dc-battery 4 and tiie high-tension-side load f ;j"^t 6 of the high- 
ension side are connected to the load side of second AC generator 2 for vehicles. Between each dc-battery, the direct- 
c™voTta?e inversion circuit 78 is arranged, and it is set up so that a booster circuit ^^^f P™1«.-^™^^^ 
mToperate according to the terminal voltage of a dc-battery. Priority is given to charge of the low-tension side when 
SS batt^ voltage of the low-tension side and the high-tension side becomes lower tiian reference voltage, as stated 

mOl^] itrdrcuifry of the direct-current-voltage conversion circuit 78 explained to drawjflg 4 by ^^f^^^^l^^J. 
Sosition is explained. Among the ends children of 12V dc-battery 3 for low voltage, the capacitor 22 for smooth is 
Sheeted in oaraM As for the plus side edge child of a capacitor 22, a reactor 21 is comiected, and the another side is 
c^^Sed o r^^Ue^or of Se fransistor 23'for pressure ups. Moreover, it comiects with tiie anode of tiie catiiode of 
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the diode 24 for pressure ups, the emitter of the transistor for pressure lowering, and the diode 26 for pressure lowenng 
a^ thtcol^^^^^^^^^^ rcLiects ;ith the plus terminal of the dc-battery 4 for the collector [ of the transistor 25 for pressure 
towS and cathode side of the aforementioned diode 26 for pressure lowering, the plus side of a smoottnng 
canadtor 27 and high pressures. The minus terminal of the minus side [ of a capacitor 27 ] and anode [of the diode 24 
for ™e u^] emitter side of the transistor 23 for pressure ups, the minus side of a capacitor 22 and the low- 
Sn sSe dc-batt^iy 3 is connected by the minus side of a dc-battery 4. The ouQ)ut of AND circuit 28 is comiected to 
Sase of the transiSor 23 for pressure ups, and the pressure up / pressure-lowenng selection-signal U/D whif 
chooses a pressure up or pressure lowering, and the duty signal Ud at the time of f ™/^^^^^ 
mmits of aforementioned AND circuit 28. The pressure up / pressure-lowenng selection-signal U/D described 
Xousi™^^^^^ Z to the input side of an inverter circuit 30, and the output of the inverter circuit 30 is 
SeSto the S^ut of AND circuit 29. The pressure-lowering duty signal Dd is connected to ttie inpu of another 
?dTof AKD drcui?29, and the output signal of AND circuit 29 is comiected to the base of the aforementioned 

KTSjreTaS^^^^^^^ above composition. First, the case where a pressure up is carried out to the dc- 

E 4 of SL^^^ side from the dc-battery 3 of the low-tension side is explained. In this case, it operates, 
iSie teiSnal v^^^^^^ dc-battery 4 of the high-tension side becomes less than [40.5V and tins voltage 

le^ect^n is^eSoLd by the engine control unit (not shown). And 40.5V described previously When it becomes 
St Sian'a value, in order to operate a booster d^^^^^ 

H levd. And the terminal voltage of the dc-battery 4 for pressure lowenng is 40.5V. The duty of Fe^re up d^^^ 
Sgnal Ud which joins the base of the transistor 23 for pressure ups so that it may become a grade is detemiined. In this 
ca!^ sinceTe p^^^^^^^^ up / pressure-lowering selection-signal U/D of AND circuit 29 serve as L level the transistor 
25 of S^^^^^^^ does not operate in the state of OFF. Next, operation at the time of pressure lowenng is 

exptSfgeSes, when the pow'er which the load 5 by the side of a low battery uses to the amount of power 
SSS^ of AC genektor 1 for vehides of the low-tension side becomes large, and pressure lowenng operates, when 
KmS^afvolige of the dc-battery 3 of the low-tension side breaks 13.5V. Voltage detection consid^ a pressure 
up / rssi^^^^^^ sdection-si^ial U/D as L levd output, when an engine control umt (not shown) detects the 
vXge of the dc-battery 3 by the side of a low battery like a pressure up and it becomes below reference 
vXee (13 5V) Therefore, the output of AND circuit 28 serves as L levd, and the output signal of AND circuit 29 
:^^!sm^6i".er, previous duty is detennined that the terming voltage of;Je low-battery s^^^^-^^^^^y 3 
willbecomeaboutl3.5Vfromanenginecontrolunitaboutthepressure-lowenngdutysigna Dd.Intheabo^^ 

rxplS^n aZu^ tiie transistor was used and explained to the step-down-and-step-up switch, if it with switehing 
dSs siIcA as MOS-FET and IGBT, the same function will be achieved. Moreover, m the case of a low battery, at 
nTvtdTe ^^^^^ side, it is 40.5V of 13.5V 3 times as many as this about the voltage disregard levd o which 
a booster circuit Sd a pressure-lowering circuit operate. Although explained by carrying «f ' ^.^^^^^^^^^^ 
eets mixed up somewhat, it does not interfere. Moreover, in a low-pressure case, m the case of 13 5V and the high- 
fensiS^^de kTs 40lv of 13.5V 3 times as many as this about the conversion voltage which cames out voltage 
conTersSn A^^^^^^^^ explained by carrying out, you may also enlarge voltage values [ this ] somewhat. However, 
when it enlarges it is necessary to give a hysteresis to operating voltage. .,0^1.1 
mOl 7 dS 5 s^^^^^ the blst^-circuiJ composition for supplying power to the high-tension side from the low- 
ESfwIen a dc-battery 4 is comiected only to AC generator 1 for vehides of the low-tension side shown in 
Si akLnly the electric load of the high-tension side is comiected to AC gen^ator 2 for ^'^^^^^^l^^^^' 
Srfeie. Composition is explained first. One tenninal of a reactor 21 is comiected to the plus f e of the low^ 
tension side dc-battery 3 in series. The collector of the tmnsistor 23 for P^f^^^^^7«^^^;^tl^^^^^^^ 
anode of diode 26 are comiected to the other-end child of a reactor 21, and the plus side edge '^biW °f the dc-batt^ 4 
foS pressures is comiected to the cathode side of diode 26 the plus side of a smoothing capacitor 27. The nunus 
sMe of the dc-battery 3 of the low-tension side is comiected to the emitter [ of the aforementioned transistor 23 , and 
Ide ide of dS the minus side of a capacitor 27, and the minus tenninal of the dc-battery 4 of the hig^^^^^^ 
side Although pressure-up operation was described also in advance, the comparator circuit using what earned 

such as an en^ne confrol unit, the comparator which can take out ^^^y d^^^^^^^ 
becomes small rather than the reference voltage beforehand set up by the analog circutt detennmes the pressure-up 

mOlsf^T^toe which prepared this pressor-depressor circuit is what aimed at the miniaturization of AC generator 2 
for vehides of the high-tension side in the system on condition of the operating frequency of the load of the hi^- 
tension Side being \o^, and when the load current of the low high-tension side of operating frequency is msufficient, it 
is going to attain it by supplying power from a low-battery side. 
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[0019] Although the above explanation explained the case where two AC generators for vehicles drove with one 
engine, in the case of the vehicles carrying two engines, the AC generator for vehicles of the low-tension side and the 
AC generator for vehicles of the high-tension side can also be driven with a separate engine. For example, there are a 
bus, a camper, etc. as an example which carried two engines. 

[0020] Next, the structure which carried out unification composition of the dc-battery and direct-current- voltage 
conversion circuit of the low-tension side and the high-tension side using drawing 6 , and attained the miniaturization 
is explained. First, composition is explained. Inside the case 40, the low-tension side dc-battery 3 and the high-tension- 
side dc-battery 4 are arranged. In order to change the voltage of both dc-batteries between the dc-battery, the direct- 
current- voltage conversion circuit 78 is arranged. Moreover, while each dc-battery is cormected by wiring 41, the 
terminal of both dc-batteries is connected to AC generator 1 for vehicles of the low-tension side, and AC generator 2 
for high-tension-side vehicles. As shown in this drawing, compact arrangement is realizable with unifying and 
constituting a dc-battery and a direct-current-voltage conversion circuit. Although the object made from plastics which 
consists of heat insulators is sufficient as a case 40 as shown in drawing, in order not to take out a switching noise 
outside, shielding in a metal case is also possible. 

[0021] Moreover, it may be better for the voltage of the high-tension side to insulate the high-tension side in the 
vohage beyond 36V power supply, for example, although explanation which made the same grand level of the low- 
tension side and the high-tension side was given in this invention. In this case, it is realizable with the composition 
which has arranged the isolation transformer into the portion of a booster circuit. 

[0022] As stated above, the purpose of diis invention realizes the power share by the side of a low battery and the high 
voltage, and has the effect of the miniaturization of each AC generator for vehicles, and a miniaturization of dc-battery 
size. 
[0023] 

[Effect of the Invention] Since the power of the low-tension side and the high-tension side can be suppUed with the AC 
generator for vehicles of one side like when [ which was described above ] one of the AC generators for vehicles of the 
low-tension side or the high-tension side break down according to this invention, it is effective in the ability to make it 
run a vehicle safely to a repair shop using a minimum function. 
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